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SUBJECT: Factory Permethrin Treatment of Army Field Clothing

1. Purpose. To provide information on the factory permethrin treatment of Battle Dress
Uniforms (BDUs), Desert Camouflage Uniforms (DCUs), and Army Combat Uniforms (ACUs).

2. Facts.

a. Skin and clothing repellents are critical in mitigating arthropod-borne diseases, such
as malaria, leishmaniasis, and Lyme disease. Clothing repellents have been used by the military
for this purpose since before WWII (e.g. M-1960 and benzyl benzoate).!

b. InJune 1987, the Department of the Army approved a Joint Services Operational
Requirement (JSOR) for an insect/arthropod repellent system, to include uniforms impregnated
with a durable, effective, safe, soldier acceptable repellent.?

c. Permethrin is much more effective and longer-lasting than previous repellents. In
1990, the DoD fielded permethrin as the standard military clothing repellent, following EPA
approval of 4 methods: Individual Dynamic Absorption (IDA) kit, 2-gallon sprayer, aerosol
spray can, and factory treatment. Individual soldiers have been using IDA Kits or aerosol spray
cans, and unit spray teams have been using 2-gallon sprayers, to apply permethrin to clothing
since its introduction. Factory permethrin-treated uniforms have not yet been fielded, resulting
in total continued reliance on soldiers and units to treat their own uniforms with permethrin.

d. The factory treatment method results in the same fabric concentration as both the
IDA kit and 2-gallon sprayer methods (0.125 mg/cm?), yet yields more consistent and uniform
treatment throughout the fabric; is more expedient; and is the most environmentally and soldier-
safe application method. Factory treatment will clearly reduce individual soldier and unit spray
team exposure, and will greatly improve compliance.

e. Uniforms initially treated at a target concentration of 0.125 mg/cm? offer over 90%
protection from bites by important mosquito species through 50 or more washes.?

f. In August 1992, the Army Clothing and Equipment Board (ACEB) recommended
that all DCUs, as well as BDUs worn in garrison or non-deployment situations, be factory-
treated with permethrin.*

g. In 1998, the Defense Logistics Agency assigned stock numbers for factory
permethrin-treated uniforms: woodland temperate (Type 1X), woodland enhanced hot weather
(Type X), and desert camouflage (Type XI). These treated uniforms were advertised for sale by
the Defense Supply Center Philadelphia (DSCP).> However, they never became available,
except when units or organizations initiated funded contracts through DSCP.



h. In August 1994, at the request of the U.S. Army, the National Research Council’s
(NRC) Committee on Toxicology (COT) concluded after an extensive review of toxicity data on
permethrin, that “soldiers who wear permethrin-impregnated BDUs [at a fabric concentration of
0.125 mg/cm? for 18 hrs/day for 10 years] are unlikely to experience adverse health effects.”

i. Soldier acceptance studies have confirmed the desirability, safety, and efficacy of
factory-treated uniforms.®

J. The U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM)
provided Health Hazard Assessments (HHAS) in July 1984 and August 2004, confirming that
uniforms treated with permethrin at a fabric concentration of 0.125 mg/cm? are safe for wear by
soldiers for 18 hrs/day for 10 years.”®

k. Since July 2003, a commercial line of factory permethrin-treated clothing, including
children’s clothing, has been EPA-registered and marketed to the general public (at a permethrin
concentration of 0.52% + 10% [this EPA-approved percentage equals 0.137 mg/cm? + 10% in
the ACU military nylon/cotton rip-stop fabric, and does not limit the type or weight fabric that
can be impregnated/marketed]).’

I. The USACHPPM provided an updated HHA in May 2005, confirming that uniforms
treated with permethrin at an increased fabric concentration of 0.137 mg/cm? (0.52%
weight/weight), increased time frame (20 years), and increased skin absorption rate (7%) are safe
for wear by soldiers.’

m. Factory permethrin-treated BDUs, DCUs, and ACUs (minus maternity uniforms)
have been requested by the U.S. Army Training and Doctrine Command (TRADOC)™. The
U.S. Army Office of the Surgeon General (OTSG)*, U.S. Army Test and Evaluation Command
(ATEC)", and Armed Forces Pest Management Board (AFPMB)™ have also requested that
uniforms be factory-treated. Factory permethrin-treated uniforms are currently being fielded by
the Marines Corps™, and have been issued to all West Point cadets by U.S. Military Academy
(USMA) contract since 2002.*°

n. Pregnant and nursing female soldiers are not deployed and would not be issued
factory-treated clothing. They wear untreated maternity uniforms. Note: If necessary, dry-
cleaning a treated uniform will remove all the permethrin.®*’

0. For the general public, the Centers for Disease Control and Prevention (CDC)
recommends use of permethrin-treated clothing and DEET skin repellent for pregnant and
nursing women traveling to areas where they will be exposed to disease carrying insects.™

p. According to both the National Academy of Sciences Committee on Toxicology and
the Natick Research, Development, and Engineering Center (NRDEC = Natick Soldier Center),
almost all permethrin lost from uniforms is lost in the wash water, and little permethrin is
transferred to non-treated clothing that is laundered with treated uniforms.**

ADDED to Information Paper since May 2005:

g. On 21 June 2005, the Army Surgeon General officially reiterated the critical
importance of providing permethrin-treated uniforms to soldiers, and fully endorsed the safety
and efficacy of permethrin factory-treated uniforms.?
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